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[?@SS] 157-881 

[^1 AHM^^AI &M=? 347-1 ^ilB^ 01101-301 

[^3] KR 

[£92| S^SZHl HAN.Kyung Taeg 

[^Si^SiS] 760209-1229420 

445-953 

tf^Z ?§S a^2£l 5522X1 

[^3] KR 
[flJIl ^§12 SI423E2I ^§0j| £|°[ «g, ^§iS XH60S2J CHI £1 

£s (en cHE.iei 

[^Igf^g] 20 3 29,000 S 

[3f^*asi 3 s 3 ( ooo a 

0 21 0 §! 

[&AhS?SJ 7 m 333,000 SI 

365,000 S 

im^MW] 1. fiSf/H- SA||AH(£S)_m 



23-2 



1020030041706 #^ °J*>: 2003/9/16 

37flS] ^-^ol^c ^ ^ set ^ 

1~^3^«. e] = S5fl^2)- v])o} slJELHefl^ofl ^Il~^ll4^ #7l tflo] ^ c He1 |oj 

^11-^13 ^cfoi^.^ ^ tilt v t^j] ^ ^ofl ojo^, ^1-71 ^ll^cfol^c^ ^11^^-4 

, A oM ^12^-^-cfol^.c^ ^12^^-4 ^l3^-^ol^^.o) ^i^^ ^SLS. A\2 el = H 

3l°j£l ^I2el-E.<H1 ^7l^o.S ^^-JI, ^-71 ^ll^cfoj^col *\}2$.^-& °H°J 3 = ^31°^ 
^l42l=ofl ^j7|^iS ^^s>ji ( ^-71 ^13^-^-cl-ol^c^ ^2^i^ ^3 sl^efl^^l 

5. 5 
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4 51^ cf^ ^ ^HFull color light emitting device with 4 lead} 

£ 1^: #2fl 3 ^ -El (lead) 4^ ^ 7fl^*]<y ^^^S5Lo]cf. 

£ 2^ #71 £ l£] 3 tH ^ f-7>s]^.^o)c|-. 

£ 3^r ^2fl 4 Sl= 4^ 7B^^o] ^T^^l^. 

£ 4^ #71 £ 3^1 4 el^. cf^ ^ ^>^1 -^7>2lS.£olcl-. 

£ 5tt ^ tq-AB ^ 7}]^^o] ^.^^014. 

51 6-^ t^ofl Si*}- ^ ^ ^7>o| ^AHl^- ^.o] ^^^olcf. 

51 7-^ ^-^^1 9]^V Cl-Ajl ^ -^7>5]S5lol4. 

51 : *)1 °] 5l^Hefl°J 

52 - 54 : *)U~*ll3 el^Hefl^ 
55 - 57 : ^-^-^1-01^.= (LED) 
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oj^o} - oi^ cfAfl ^ ±7 ±6\) ^jo £i ^ ^l*]-7fl^ 3 ^cfol^. 

S. ^ ^ ^ *H ^ cf<y=*V ^oj 7Hf*V^1 ^ ^^£t 

^cfol o_=(Light Emitting Diode, °}*} LED ^ th})^ ^ l^^*}* oj-g- 

<M, o]nfl t aVi£^ hv^- ^KLED)^ *KE*fl^ ^f^FHl SL^ ^J] 

7}1" m*££. ^^n}, RGB ^HJ^ c^-Afl 333. ^ ^ 

^*>JI, cfA]^ mj-#^>i- i^#s 

^Ajj > ^Afl ( ^-Aflo] ^li-^3^cf°l -2.-^(14-16)1- ^sj-ul, #7l ^11^4ol^c (14) o 1 jjjn 
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^ ^=.(11)011 Cfo]-^.^^] o}sfl ^^JL, ZL ^2^i^ sq-olc^-^cH] ^1 
sl^(i2)ofl ^7l^o.S ^SH, ^]2^cfol^.^(i5)oj zj-zj- S^l^ ^ 

<H1 2]<sH *fll,2 e| = (12)^H] ^7l^o.S ^IsM, ^13^^1.2.= (16)^ ^l^i^ 

^l^^^l ^ °flSl ^^(ll)oll #7}q<L3- <&%*}JL, H ^2*1^8- <%o]c) -£-^1 

^12 >HjeL e)^(i3)o)l ^71^ 0.5. <S^H -Mth}. 



^HH, ^l,3^cfol^(i4 ( i 6) ^ ^ofl ofl^c^jTj. *M7} 

Hfl^Sl^l, ^ f^o^ M-^^l #^°1 Ufl^Sl^ ^2:5. S]<H ojo^, ^ofl <g>^ £^ cf 
°1 ^l*fl>H ^ Hl^(ll)2f ^71^^.5. ^<5}ul, ^ofl ti]]^^ Cfs. ^ojc^ 

^-§-iL5. m,2 *li± 51^.(12,13)^1 ^7)<k£. ^^Al^lcf. je)2, #7] aj| 

°11 ¥ #^h8- ^ *fll,2 51^.(12,13)^1 ^Itfl 



<i?> #7HH, ^ll^^ol^(14)^ ^cfol^ i =olj 1> ^2^cfol^=(i 5 )^ 

^%^°)SLB.°]IL, ^l3^cl-ol^c (16 )^ ^xn ^-^ol^olcl-. 



<18> >£ 7 ) £ 154 ^o] cfAB ^ ^7}5}3L.£^ M-El-lflig, SL 2^ ^1 
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1020030041706 <^7}: 2003/9/16 

<19> £ 2 °\ ^7>5]S# ^. *h*UiHS, 7fl^ ^ = (11-13)5. °}7>£)fe 

^ fBttiM, *U *fl*l ^13 ^cfol^.= (14-16) -^3-* *H*H, ^ ^-S: S 



^ll^CfoliL=(14)7> -g-^Jl, ^^ = (11)5 + ^-g- <y7>^>Jl ^Il2^ti.^ = (13)5. 

* ^17>*>^ ^l3^4ol-2.^.(16)7> ^-sJ-SH, m*\*$^(12)3. +*1*1# ^2*1 J±e|JE( 13)5. 

<?]7>^ ^12^^01 ^.c(15) 7 > ^^H, #71 l^^d^Rr ^ ^AJ], ^aJ), i 
Aflo^ -g-^tf. 



<2i> ZLsUi], oje^ ^sfl^ cfxfl ^ ^] 1>2 ^ tL^c (1213)s o]7>£)^ ^i^ 



<22> t£th ^ = Hefl oj^ ^ nfl-g-ofl, § ^^(full color) ^-^Uj s. 2°\] 51^ 



<23> SE*}-, ^-71^ ^ ^2:^ Cfol-^ig ^-§-5^^ ol^(14, 16)7> 

^ 7l^(substrate) £r°H sfl-B 1 ?]: 27fl oj,£<|} ^ o. ( ^ s 
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o]<4 tf-g. ^ ^ ^>^ ( £ 3<H] 47 flo^ ^ = (iead)» #efl^ tj-^ ^ ^ 

#7) E 3 D ^ E 42] 4^1 ^ i*Kr, ^nj-^ol z|z| cf^. ^Ajj 

^^l-S-^Os)^, ^^-°1^(36) ^ ^ v ^-q-oi^H.(37)# ^l<y e|H.Hefl<y(31) 
#°fl A>-g-^>o^ jl^ji, z]- ^-^-cfoi^c (3 5_ 37)S! |. av 7 ] ^f-^o] ^o] Resell 

°J(31) ^ ^ ^* ^tb *fll~*fl3 ^w. ^^^efl<y (32-34)1- &7)*\ AS 3^rth}. 

H^Jl, 4>7l CfAq «V^- £ 4 cH] ^Al^ W>sq- Zj-o], A^ Cf^ 2Kl-§. ^ 37fl<2] 

^^1:2.^(35-37)^ ^teK^H ^-§.3 o_s ^jol e)t=(3i)ofl <^^s]ji ( zl e^o] z}-z}- 
^ (32-34H] ^^H, #7) ^l~^l3^a.s]A(32~34)o)l ^7>£)^ ^/ 

-2.^.(35-37)^]^ ^-^^ Mio] ^^-5)0], qq, ^aji ^ z^o] ^xfl^. jE^-^j. 
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1020030041706 #3 <Qt)-: 2003/9/16 

n^cfl, ^sfl^ ^j] ig}-^ ^].o] ^o. £ 46fl £Al ^ ^ ^. ol> ^ 

^ ##*}7fl ^sKr 7}^}7]uY > Dj)o|e|=He1] ^(31)^1 ^1-^13 ^-tM.a.i= (31-33)^ 



^, #71 ^Eflo} 4-2^^ 4^ ^ ^}o} ^ o. ; nflo] e)^.H^l°J(31)^ ^3 

##t»" ^2fl^ -g-^^T ^^^71 fl*H ^-^-S-^, ZL ^-^^ 37fl^ 



##^r s-^-i- ^^>7l ^^-^^H, ^ji. o]=- 

<H*1 ^1 1-^13^ = -!- ^-witl e) = ^sfl<y ; o]^.^^i ^]45l^sf #71 *ll4e):E= 

^Jfofl o^^l ^ ^rtofl U_VA>^ol ZL 7-1 «-o]l^ ^ #71 ^l4e) = fif ^7l 
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^-tr ^^-S *fll «. elHlsH 0 ^ ^1&1 = ch1 ^7]^ ^^l-ZL, ^-71 ^12^-^-cfo]^. 
= ^ ^2*1^- ^l3^^-i=f^^^^ *1]1#^-|- ^]2 ^ y. e]££s)|o]o| *)l2e|J=°11 £7} 

<£^*}5l, #7l ^3^40] ^.co| ^2^^ *)13 ^lelc^iojo] ^3e) = ofl ^7l^o.s 
<32> c^H, 4-^^ tfAj] ^^Hl ol<>H ( Aj- 7 ) ^l^cfol^c^ ^2^3}- 

el^^l ti}A>^ ^^ofl #_e^o} £.^7.1)3. ^--^^M s)n ^ Stm. 

^12,3^^-0)^=0] ^11,2^^ *fli~3 ^w. ^c HEfl ^o) ^7]^^^-^ o^ojol-^ofl ^ 
SE^r ^^Ife ^ s.^ o.^ W _ 



<35> #71 42-3 # ^5>7l ^ tf-g- ^^a-O.S.Ai, AjS. tf = ^^3}"# 

"Sr x\]l~*\}3 *g%^°}SL£.; #7l ^ll,2^4°l-2.^^ *fll^^Ml 'g^ 0 ! ^]1^H# 

^7}^ ^liel^; #7) Afl2^-^-cf°l-2.= ^ ^12^^-4 ^l3^cfoi^.co] ^i^^-oii ^o. 
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^]3§S1- °l7HHr ^13^=; ^ ^"71 ^ltt^ 0 !^ *\}2$.^°\} <&%S\°] X]4^B 

4. 



ol^^l ^11-^13^ = 1- ^u]^- ^11-^13 ^.a 3l = = i^|«a (52-54)4, # 
ol^^l XH^JE.4 tflH. cfe^oii <aH-£°l ^sqjr H ^ a o v 7 ] ^]4^ c 

4 ^7]^ O.S ^^Sl^ £fe #*>^# t^flo] ElH.= efl°J(51)4, ^71 nflo] 

3=^^(51)^ ti>A>^ iflJjLofl B^^H, X\3. ^M34 ¥ #^"§- ^ ^l^Rr ^3. 

4€- ^#4^ ^4°l^(55~57)l- ^«l*>^, 4>7l >lll^cfoliL=(55)^ Xll^ 

°_3. <&%Z\aL, ^7} Xl2^cfol^c( 56 )o] ^12^^-4 X13^4°1 -2-^(57)^ afll^-i" ^-f- 
^ = =^1^3(53)21 Xl2^ = ofl &7}x*°_3, <£^}J1, a c V 7 ) ^ l^tfo] (55) ^ 
X^^Sr Dfl<y £1=^^1^(51)^ Xl4e) = °l] ^7l^o.S <?!^*>J1, ^-71 Xl3^-^-cfol^.H.(57) 
^ X]2£^-8: Xl3 *U±el£. ^511^(54)^ Xl3e) = ^l ^7]^ g:g£|-a) 0)^.0]^, 
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^MH, ^11^4°l-£-^(55)^ Al&^T ^ ^l2,3^4°li^-(56,57)£| *fll,2*i^£l 
^ll-^]3 el^a^oj (52-54)^ , AA$\ ^n^. 

6\) 9]-o}o]-^ 7] ^^ ^^ofl o]s^^^_ 



^7l^o.S. ^^n}, 41-7] ^ll^nH^ti (55)0} ^12^^-0] ^ol^-^^-g-o.^ 

^-7] 54 ig-o] ^ S <>1 cfAji ^ ^7K50)^ ^r^-cfol ^^(55-57) ^ o] ^S]^ nflo] e) 

^efl<y (51)^1 ^M-^ -g-^ol ol^^l^ sM, «M2H, -SM ^l^cfoi^jE. 

(55-57)7]- 1- ol^-oi ^olol-^.^^^^. *j^g. ^ti^l-ji o;cf o^^Sl, ^7] v\)°] 3 = = 3 
°J(51) ^Ml^r ^l-M-al -g-^ SJ-iLS^ ^cf. 

SE*V, ^"71 ^l^nl-ol^(55)7> cfol-a.^ ^o} 7j o. ( #7} ^1^ 

01^(55)01 ^12^^-g- -§-g-^i4 A)-g-*M pflo] 51^^101(55)^.01 wl^o^a.oH 

3*M^, olnfl, ^-7) u\] ol £1 = 351101(55)^ 37 flol l^tfo] _2_;eL(55~57H1 d]*! ^-g- 
3^ sit}. 



^71 DflO] el 5ll<y(51)^r tfl-«M| ^V^l El-^(oval) ^"Al-^^EflS. o] =L 

<H*1 ^JA^, ^-71 ^>^fil ^^ofl ^U-^l3^cq-ol^.= (55-57)01 ^aVsl^cil, olnfl, 
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*fll*#i=M.SLE.(55)fe *}t£o\) H)2^^r *d5L^ #cH ( AgS. a)=Hefl°J 

(51) #°fl 3^ ^12,3^^1-2.^(56,57)^ *lll,2*l^ol ^ tiVtfl^, ^, 

^ ^^aI^-321- til^S^l-^-i- ol-g-^c^ £1 = ^511^(51)^1 ^-^^4. °H, ^1 

<?1 e|.E. = <y (51)^1 ti}A>^^ ^(round) ^€ ^ -£ 

St!:, ^"71 ^lll^cl-ol^=(55)sl ^l^q-4 ;ql2,3^t}ol.2_:!=( 56i57) o] ^11,2^1; 
ji]- ^i xfl^l ^13 a\* 5l=Hefl<a^r 4 ^nH-^JEL ^ ;*lll,2*l^-g- ^ sfijEL ^ a-^ 



^H^l, ^ll~^l3^cfo]^(55~57)^. z|z}- x\xS\ , ^ f ^^o. ^ ^ 



6^ ^ ^oll 21*1 cfxq ^ ^>^1 ^Alofl^- jiol ^ 
*fl3 MM. sl*= Hefl <a (52-53) £ "11*1 ^ c n ^1^(51)2) ^^^^ *L°} ^o]tf. 

Aj-71 ^ja ^ (52-53)^8- °1^^^H ^« 0 V ^S. ^ ^°)^ g 

±r el^(El~E3, zj-zj-^ 31=-^* ^11-^13^ = ^ ^cf)» ^^^>Ji, #7l *lll-*ll3e).E. 

(E1~E3)21 Aj-^ofl ^ o. ^.o.^ sH^-^^ I^bH oia<^^]cf. #71 

°H A 1, A i« ^-BHell^ (52-53 )#£l el = ^-<H^ ^, <yifls]5.7l^ ^ j=l«.o. ^ 

A ^U-^l3el = (lead)^ ifrA. 
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tt ^^-¥-(511, ojs} aVA^ol^ ^r\)s. o]^o]^, 

^7] ^A>^(511)^- r£x£o] £^ ^^o) ^AV^- yHo], ZL ufl W-ofl^ ti> 

A># ^ol i££5qol tiVAf^^- ^sVcf. ZL^Jl, ^71 ^^(511)^ ^6\]^ ^l~^3^cfo] 
^.= (55~57)7> #^5%°], ^7} l~^)l3^cfol^= (55-57HH ^ *U}-^(5ii) 

°1 el °fl«£ ^JE.Hefl^](51) ^ ^-^13*1 iie|.ELH 3] <y (52-54)^ ^J^Sl ^ 

^r, ^iS. £f-g- ^sj-^ ^ ^1 1-^113^: W^i^c (55-5 6 )7]. ^ol^ji, *fli~*fl45] = 
(E1~E4)# ^til*V cf^ ^ ojo^, ^1-71 ^1S1 = (E1)^1^ ^l,2^#tfoj <2.x= (55,56) 

^ 0 ^°1 ^-S-^-S ^^^Jl, *ll2e^(E2H]^r ^2,3^cfol^c(5 6>57) o] -^-g-o.^ 
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^^i, *H3e}^(E3Hl*r ^3^cfol^.c( 5 7)o) <#=l 0 ] <£^.s\JL, *fl4e|.E. (E4)°fl 

^ ^11^^1^(55)21 ^SLsL <37J€ s\3_sL ^€4. 



<52> ^7121- SlS^^l 5*^, *j]l',3e| J=(E1,E3)^ SE^r 1- S^ofl +*i<y-g- 9l7\ 

*}JL, ^2,45l = (E2, E4) # *>M- S^r 1- S.^1 - ^17>^- , ^, ^ , ^ 

°1H, ^ ^o.^. ol^-cH^i ^e^>^l # ^ 5^1 ^rf. 

<53> #7HH, ^ll-^4Bl^(El-E4)S. °j7l-£l^ ^Hl-^i^ efllB^r ^l~^3^cl.ol^.c 

(55-57)2} ^fMl ^ -g^t}. 



<54> ^7H1^, ^u^cfoi o,c (55 )^ ^xn tt4oi^coi IL> ^iJ-^ol^Ei^e)^ ^ 

tW^Holu], ^ll3^-^ol (57)^ ^Afl ^cfo}^colc|-. 

<55> d ^p-^Ho.S. *flie}J=(ElH] 0V1- ^l7>^^ ( ^]4S1 = (E4)S -1.9V* °!7> 

^U^ v Wol-2.= (55)7l- ^g-^H, rfl-g-B}-^ ^lis}-^ ^(^Ajj)ol ^v^^cf. zl^jl, 
^lllBl^(El)oll 0V1- ^71-15}^, ^]2sl = (E2)S -3.0V* ^l7>*>^ ( ^U^^SL^^)?} -g- 
<3l-§-*Hr ^122}-^^ ^(^"^)°1 ^^^tf. =1^3., ^7} ^lial = (El)^ Om 917}^ 
*\, ^l2sl^(E2) ^ ^14^ = (E4)S. AA -3V ^ -1.9 VI- ^-^Rr ^1 l^cf o]^c (55) 

i^S^ (yellow) «H ^^tf. 
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*H33J=(E3H 0V» «?17>*M£^ , *fl2B)i=(E2)3. -3.0V# 9l7}& ^-f , ^3^ 
t=H^(57)7> ^*HsH, tfl-g-SH >D3^-^ ^€4. 

ZL^Jl, ^-71 *I]1,33.E=(E1,E3)3. 0V# ^17>*>^, »12^S.(E2)S. -3.0V-1- 3 
-f, ^2 ( 3^^]i=(56 ( 57)7> -g^H, ^12,331-^ ^(^-^^ ^)o} ^s\o] 
(cyan)^ m}-^t}. 

nz)3l, ^-7] ^]lsl = (El)^S. 0V# <y7Kfji, *fl2e| = (E2)S. -3V» <a7}S}ui, ^4^1^. 
(E4)S. -1.9V-I- ^71-^, ^l,2^-^oli2.c (55)56)7l . , ^11,231-^ ^(^^sf ^-aW 

SfV, ^1-71 ^llsl = (El)S. 0V» ^7^1-JL, ^112^H(E2)^ -3V1- ^17>*>J1, ^3&1 = (E3) 
3. 0V» < a7>*>Jl, ^14S] = (E4)S. -1.9 VI- ^7l-s->^ ( ^l,2,3 1 £#tH-2-^(55~57)7> S.-^ 
S\JL, 14^1, 3^, £^.3 HjjAjjo} ^^cf. 

^7)04. ^oj ^li iflx] ^14^JE.(E1~E4)S. ^17>S1^ HH f ^oj-^. s^^SAi, aj-xg 
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13^* 1] 

^sfl^s o] s.o|^i *1]l~;*)l3*|-tL el^Hefl^-B}- ; 

°l-?-<H*l ^l4^^Sf , #7l ^]4Hl^Sl U^^l ^]*H vflJf ^^ofl «]. 

#71 ^l«y ^^Hefl^^l «Va>^ iflJfofl ^flsl^, ^3. cf-E- *fll,2*i^M- z}-^ 

#7l ^l^cfol^.c ^11^^-4 *\}2^%^SLZL2) ^i^^ afll ^ti. el 

= ^eflojo| ^liEljrofl ^7l^o.S #71 *\]2^%r±o] Sl~°] *fl2^-4 ^l3^nl-ol^ 

^ afll^^M: ^-§--2.3. *fl2 ^ti el^Hefl'y^l ;*H2e^l ^^n., #7l jflli^ 

^Cfo^ccq J\)2#=L£r uflol^c^jcy ^^cofl ^7l^^S ^sj-JH, #7l ^t^tH 

^12^^ *fl3 el=^efl<y«l ^l3^iELoil &7}^cl3. <d^*H ^^^lfe 7 A=r 
^ sfrfe 4 e^ = sl ^ ^ 

[3^* 2] 

*fl 1 %^1 

#7l ^ll^q-ol^.^ ^ ^12^^-4 v\)o] 5]nnj|ojoj c sJ.o| ^ 7 ]^ cg^^ ^- 7 | 

^U^l4ol^.= 0} ^12^^ #7l v\}<£ Si J==3l<y2l «>A>^ njigofl ^.^7fl5. tH£. 
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[3?^ 3] 

*H 1 %H1 5^1, 

A oM ^ll^cf°l-2-^^ afll^ ^ ^l2,3^i=fol^co) ^gxj^-af, 3 ^ ^ 

^Hell^s] ^7l^ ^^r-8r sfol<>| a-^ofl ^-§- ^-^^.S. 4 ^^.aj cf 

[^^t 4] 

1 %H1 5U<>1*1, 

^]2,3tf4^]^ ^ e^Hefl^ *U>^ ^^01] yl^£^ cfo]-^. 
^^ISAi , nflo] ^c^gflcy^ ^#5^ ^-g- 4^J^ ^ 4 el = 2] cH ^ ^j. 

5] 

^1 l %H1 5^1, 

4 = ^ cf^ «v^- i^. 
6] 

^1 1 %H1 5^1, 
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7] 

^l,2^cfo}^c^ ^fli^q-o)] o^s)^ ^]ise|. ^oj-o. ol 7 |.^^ *flie)i=; 
41-71 ^l2^cfol^c^ ^12^^-4 >fl3^tfol^c^ afli^oij ^-§-o_3. ^2 
^Bf^^l- tl7>^ *fl2e).E=; 

^13^^-cfo}^.^^ ^2^q-^l *H3^B«- ^7]-^ ^l3e)s.; ^ 

^71 ^ll^cfol^o^ o^sq^ ^4^1- ^ 0 J-gr ^7HV^ ^ 

3tt ^-2-5. ^ 4-e|= ^ 
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15. 3] 
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